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DETAILED ACTION 

1. Claims 1-9,11,13-23,28,29,31-33,35,36,38-40 and 42-59 are pending in this 
application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

3. Claims 1,2,5,6,28,35,42,45 and 46 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Pat. No. 5,469,538 to Razdow in view of U.S. Pat. No. 
5,929,864 to Picott et al., and further in view of U.S. Pat. No. 5,404,428 to Wu. 

4. As to claim 1 , Razdow teaches a method in a computer program for maintaining 
dependencies among a set of objects each having a value, the set of objects including 
an object A and an object B, the method for maintaining dependencies comprising 
(Numerical dependency graph 16 Col. 8 Ln. 9 - 43) and when the value of object A is a 
function of the value of object B and the value of object B changes (figure 3A/B Col. 8 
Ln. 21 -43, Col. 11 Ln. 43-67, Col. 12 Ln. 1-41). 

5. Razdow is silent with reference to marking object A as dirty and not recomputing 
the value of object A until object A is queried for a value, when the value of object B 
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changes, invalidating the dependents of object B and all of their further dependents and 
severing dependencies among, the dependents of object B and all of their further 
dependents and causing each invalidated observer-only object to recompute its value 
by querying the values of the objects from which the observer-only object depends. 

6. Picott teaches marking object A as dirty and not recomputing the value of object 
A until object A is queried for a value, when the value of object B changes 
("...requests..." Col. 7 Ln. 28 - 35). 

7. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Picott and Razdow because the 
teaching of Picott would improve the system of Razdow by providing a seamless 
interaction by defining a strongly typed and rigidly enforced interface to a set of 
dependency nodes whereby any dependency node that wants to interact with another 
dependency node must go through a connection (Col. 1 Ln. 49 - 53). 

8. Wu teaches invalidating the dependents of object B and all of their further 
dependents, and causing each invalidated observer-only object to recompute its value 
by querying the values of the objects from which the observer-only object depends (Col. 
9Ln. 1 -47). 

9. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Wu and Razdow because the teaching 
of Wu would improve the system of Razdow by optimizing evaluation traversal (Col. 9 
Ln. 42 - 47). Also see the rejection of claim 11. 
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10. As to claim 2, Razdow teaches the method of claim 1 , further comprising: 
providing object B in the construction of object A, wherein the value of object A is a 
function of the value of the object B that was provided in the construction of object A 
(figure 3A/B Col. 8 Ln. 21 - 43, Col. 1 1 Ln. 43 - 67, Col. Ln. 1 - 41 ). 

1 1 . As to claim 5, Wu teaches the method of claim 1 , further comprising: when an 
object is marked as dirty, breaking any dependency relationships the marked object 
may have had; and when the value of an object is recomputed, identifying the objects 
on which the recomputed value is actually dependent and identifying the recomputed 
object as dependent only on the identified objects (Col. 9 Ln. 1 - 47). 

1 2. As to claim 6, Razdow teaches the method of claim 1 , wherein the set of objects 
includes settable objects and dependent objects, and each dependent object maintains 
a flag whose setting marks the dependent object as valid or invalid or dirty (Col. 9 Ln. 8 
-15). 

13. As to claims 28 and 35, see the rejection of claim 1 above. 

14. As to claims 42 and 45, see the rejection of claims 2 and 5 respectively. 



15. 



As to claim 46, see the rejection of claim 6 above. 
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16. Claims 7,9 29,36 and 48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,469,538 to Razdow in view of in view of U.S. Pat. 
No. 5,929,864 to Picott et al. 

17. As to claim 7, Razdow teaches a method in a computer program for maintaining 
dependencies among a set of objects each having a value, the method for maintaining 
dependencies comprising (Numerical dependency graph (Col. 8 Ln. 9 - 43); identifying 
the objects upon which a given object depends as those objects into which the given 
object passed itself as a requester during execution of a compute method of the given 
object (Col. 8 Ln. 21 - 43, Col. 1 1 Ln. 39 - 61 ), and marking the given object as dirty 
whenever the value of any one of the identified objects changes. 

18. Razdow is silent with reference to not recomputing the value of the given object 
until the given object is queried for a value. 

19. Picott teaches not recomputing the value of the given object until the given object 
is queried for a value ("...requests..." Col. 7 Ln. 28 - 35) 

20. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Picott and Razdow because the 
teaching of Picott would improve the system of Razdow by providing a seamless 
interaction by defining a strongly typed and rigidly enforced interface to a set of 
dependency nodes whereby any dependency node that wants to interact with another 
dependency node must go through a connection (Col. 1 Ln. 49 - 53). 
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21 . As to claim 9, Razdow teaches the method of claim 7, wherein the set of objects 
includes settable objects and dependent objects, and each of dependent object 
maintains a flag whose setting marks the dependent object as valid or invalid or dirty 
(Col. 9 Ln. 8-15). 

22. As to claims 29 and 36, see the rejection of claim 7 above. 

23. As to claim 48, see rejection of claim 9 above. 

24. Claims 11,13-18,31,32,38,39,49 and 50-53 are rejected under 35 U.S.C. 
103(a) as being unpatentable over U.S. Pat. No. 6,272,672 B1 to Conway in view of 
U.S. Pat. No. 5,537,593 to Diamond et al. (prior art being made of record), and 
further in view of U.S. Pat. No. 5,404,428 to Wu. 

25. As to claim 1 1 , Conway teaches a method for changing objects having values 
defining state of a computer program application, comprising: receiving a change to a 
value of a changed object, the changed object having objects depending directly on the 
changed object and objects depending indirectly on the changed object through an 
object different from the changed object (Col. 21 Ln. 1 - 46), the changed object being a 
settable object in the compute program application (Section 6.1 Col. 57 Ln. 52 - 57), 
registering the change with a transaction, dirtying all objects dependent (directly or 
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indirectly) on the changed object (Col. 17 Ln. 48 - 67, Col. 18 Ln. 1 - 31 , Col. 58. Ln. 12 
-67). 

26. Conway is silent with reference to severing dependencies from the changed 
object and all of its direct and indirect dependent objects and whenever a leaf object is 
encountered as a dependent object; enqueuing the leaf object for synchronization after 
the transaction is committed. 

27. Diamond teaches severing dependencies from the changed object and all of its 
direct and indirect dependent objects (". . .sever. . Col. 8 Ln. 45 - 49). 

28. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Diamond and Razdow because the 
teaching of Diamond would improve the system of Razdow by providing a means for 
"re-evaluating bounds downward" message is used to propagate downward flowing 
bounds principally in heterogeneous graphs or trees (Col. 8 Ln. 40 - 42). 

29. Wu teaches whenever a leaf object is encountered as a dependent object, 
enqueuing the leaf object for synchronization after the transaction is committed (Col. 9 
Ln. 1-41). 

30. It would have been obvious to one of ordinary skill in the ad at the time the 
invention was made to combine the teachings of Wu, Diamond and Conway because 
the teaching of Wu would improve the systems of Diamond and Conway by optimizing 
evaluation traversal (Col. 9 Ln. 42 - 47). 
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31 . As to claim 1 3, Conway teaches the method of claim 1 1 , wherein leaf object 
synchronization comprises: recomputing a value for each objects marked as dirty, 
identifying the objects on which tie recomputed value is actually dependent, and 
identifying the recomputed object as dependent only on the identified objects (Col. 18 
Ln. 63 - 67). 

32. As to claim 14, Conway teaches the method of claim 13, further comprising: 
using a requester object to make the transaction consistent, the requester object 
operating to request an object's value so that the requested value cannot change until 
the requester terminates, at which time all objects whose values were requested by the 
requester object are released (Col. 21 Ln. 10 - 19). 

33. As to claim 15, see the rejection of claims 1 1 and 13 above. 

34. As to claim 16, Conway teaches the method of claim 1 5, wherein: the 
dependency graph represents application state 1 , the roots of the dependency graph are 
the settable objects of the application state and the intermediate nodes of the 
dependency graph are dependent objects whose values are the results of intermediate 
computations (Col. 15 Ln. 46 - 67, Col. 18 Ln. 63 - 67). 

35. As to claim 17, Conway teaches the method of claim 1 5, wherein: the leaf objects 
of the dependency graph are coupled to a user interface (figure 85 Col. 59 Ln. 44 - 56). 
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36. As to claim 18, see the rejection of claim 17 above. 

37. As to claims 31 and 38, see the rejection of claim 1 1 above. 

38. As to claims 32 and 39, see the rejection of claim 15 above. 

39. As to claims 49,50 and 51 , see the rejection of claims 13,14 and 16 respectively. 

40. As to claims 52 and 53, see the rejection of claim 17 above. 

41. Claims 19-23,33,40,54-59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 6,272,672 B1 to Conway in view of U.S. Pat. No. 
5,526,475 to Razdow and further in view of U.S. Pat. No. 5,689,71 1 to Bardasz et 
al. 

42. As to claim 19, Conway teaches a method in computer program for managing 
dependency among a set of objects, each object of the set of objects having a value, 
the set of objects including dependent objects, and objects depending indirectly on a 
given object through other objects of the set of objects (figure 6 Col. 21 Ln 1 - 46). 

43. Conway is silent with reference to each dependent object having a value that is a 
function of the values of one or more of the other objects in the set of objects, the 
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method comprising: calculating the dependency among objects in the set of objects 
dynamically at the time objects calculate their values and a given object having objects 
depending directly on the given object. 

44. Razdow teaches each dependent object having a value that is a function of the 
values of one or more of the other objects in the set of objects (), the method 
comprising: calculating the dependency among objects in the set of objects dynamically 
at the time objects calculate their values (Col. 4 Ln. 63 - 67, Col. 5 Ln. 1 - 10). 

45. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Radow and Conway because the 
teaching of Radow would improve the system of Conway by providing a method for 
automatically updating an object tree (Radow Col. 5 Ln. 1 - 10). 

46. Bardasz teaches a given object having objects depending directly on the given 
object ("...directly dependent..." Col. 20 Ln r 18-25). 

47. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Bardasz, Radow and Conway because 
the teaching of Bardasz would improve the system of Radow and Conway by providing 
a dependency graph that is created and evaluated in such a way that directed functions 
and non directed constraint relationships can be intermingled in a single dependency 
graph (Bardasz Col. 2 Ln. 46 - 51 ). 

48. As to claim 20, Conway teaches the method of claim 19, wherein each observed 
object in the set of objects has one or more accessor methods that each take a 
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requester argument and return a current value of the observed object, the requester 
argument identifying the object requesting the value of the observed object (Col. 18 Ln. 
41 - 67). 

49. As to claim 21 , Conway teaches the method of claim 19, wherein each settable 
object in the set of objects has a value setting method that takes two arguments, 
namely a transaction argument identifying a transaction with which the change to the 
settable object's value is registered and a new value for the settable object (Col. 58 Ln. 
12-46). 

50. As to claim 22, Conway teaches the method of claim 19, wherein: each object in 
the set of objects descends from a value class; each computation operation is 
represented by a Requester object that is owned by a dependent value object, and the 
Requester object enters the dependent set of one or more value objects from which the 
dependent value object depends; and the dependentobject uses the Requester object 
to obtain the object values the. dependent object needs to calculate its own value. 

51 . As to claim 23, Conway teaches the method of claim 22, wherein a Transaction 
class descends from the Requester class, the method further comprising: accumulating 
changes to one or more settable Value objects in a Transaction object; and executing 
the Transaction object (Col. 7 Ln. 41 - 52, Col. 8 Ln. 4 - 35). 
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52. As to claims 33 and 40, see the rejection of claim 1 9 above. 

53. As to claim 54, see the rejection of claim 20 above. 

54. As to claims 55 and 56, see the rejection of claim 22. 

55. As to claim 57, see the rejection of claim 23 above. 

56. As to claim 58, Conway teaches the method of claim 19, wherein all objects of 
the set are instantiated form object-oriented programming classes that inherit a set of 
methods from a common base class (Col. 59 Ln. 58 - 67). 

57. As to claim 59, Conway teaches the method of claim 58, wherein the common 
base class is a requestor class with method to lock down and reset queried values in 
order to guarantee consistency (Col. 20 Ln. 59 - 67, Col. 21 Ln. 13 - 19). 

58. Claims 3,4,43 and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,469,538 to Razdow in view of U.S. Pat. No. 
5,929,864 to Picott and further in view of U.S. Pat. No. 5,404,428 to Wu as applied 
to claim 1 above, and further in view of U.S. Pat. No. 6,272,672 B1 to Conway. 



59. As to claim 3, Razdow as modified is silent with reference to the method of claim 
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1 , further comprising: providing in object B a handleReqgest method that adds a 
requester owned by object A to a dependents list for object B, the dependents list 
identifying all objects whose value is a function of the value of object B. 

60. Conway teaches to the method of claim 1 , further comprising: providing in object 
B a handleRequest method that adds a requester owned by object A to a dependents 
list for object B, the dependents list identifying all objects whose value is a function of 
the value of object B (figure 6 Col. 21 Ln. 25 - 55). 

61 . It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to combine the teachings of Conway and Razdow because the 
teaching of Conway would improve the system of Razdow by providing a means of 
identifying components to be notified of change (Col. 21 Ln. 25 - 55). 

62. As to claim 4, Razdow teaches the method of claim 3, wherein the dependents 
lists for all objects in the set collectively define a directed, acyclic dependency graph 
(Col. 8 Ln. 9 - 20). 

63. As to claims 43 and 44, see the rejection of claims 3 and 4 respectively. 

64. Claims 8 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Pat. No. 5,469,538 to Razdow in view of U.S. Pat. No. 5,929,864 to Picott 
as applied to claim 7 above, and further in view of U.S. Pat. No. 6,272,672 B1 to 
Conway. 
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65. As to claim 8, Razdow as modified is silent with reference to the method of claim 
7, further comprising: identifying as dependents of a root object all objects that passed 
themselves as requester objects to the root object or to a dependent of the root object 
during execution of the requester objects respective compute methods, whereby the set 
of dependents of the root object is a set that changes based on the computation of 
dependents and not the root object itself. 

66. Conway teaches the method of claim 7, further comprising: identifying as 
dependents of a root object all objects that passed themselves as requester objects to. 
the root object or to a dependent of the root object during execution of the requester 
objects respective compute methods, whereby the set of dependents of the root object 
is a set that changes based on the computation of dependents and not the root object 
itself (figure 6 Col. 21 Ln. 25 - 55). 

67. It would have been obvious to one of ordinary skill in the ad at the time of the 
invention was made to combine the teachings of Conway and Razdow because the 
teaching of Conway would improve the system of Razdow by providing a means of 
identifying components to be notified of change (Conway Col. 21 Ln. 25 - 55). 



68. 



As to claim 47, see the rejection of claim 8 above. 

Response to Arguments 
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69. Applicant's arguments with respect to claims 1-9,11,13-23,28,29,31-33,35,36,38- 
40 arid 42-59 have been considered but are moot in view of the new ground(s) of 
rejection. See Diamond et al. prior art. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles E. Anya whose telephone number is (571) 272- 
3757. The examiner can normally be reached on M-F (8:30-6:00) First Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, An Meng-Ai can be reached on (571) 272-3756. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



Charles E Anya 
Examiner 
Art Unit 2194 
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